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DETAILED ACTION 

1 . Claims 1 -22 have been examined. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed on 
record in the file: Amendment A as received on 3/15/04. 

Specification 

3. The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. AppUcant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 

4. The applicant is requested to review the specification and update the status of all co- 
pending applications made mention of, replacing attorney docket numbers with current U.S. 
application or patent numbers when appropriate. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or descaibed in a printed pubhcation in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of appHcation for patent in the United States. 

6. Claims 1-10 and 21 are rejected under 35 U.S.C. 102(b) as being anticipated by 

XT«u««;/,u; TT c r>«4. — XT« c one oc^ 
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7. 



Regarding claim 1, Nakanishi has taught a data processor comprising: 



An instruction execution pipeline comprising: 



1. 



A read stage ("MEM" stage, see Col.9 lines 13-23), 



11. 



A write stage ("WB" stage, see Col.9 lines 13-23), 



b. 



c. 



d. 



iii, A first execution stage ("EX" stage, see Col 9 lines 13-23) 

comprising E execution units capable of producing data results 
fi-om data operands (see "EX" stages of 7-1 through 7-4 of Fig. 1, 
and Col. 10 lines 1-5), 
A register file (5 of Fig. 1) comprising a plurality of data registers, each of said 
data registers capable of being read by said read stage of said instruction pipeline 
(see Col.9 lines 53-56) via at least one of R read ports of said register file (see 
Col.9 lines 5-9) and each of said data registers capable of being written by said 
write stage of said instruction pipeline (see Col.9 lines 61-64) via at least one of 
W write ports of said register file (see Col.9 lines 5-9), 

Bypass circuitry capable of receiving data results from output channels of source 
devices in at least one of said write stage and said first execution stage, said 
bypass circuitry comprising a first plurality of bypass tri-state Une drivers having 
input channels coupled to first output channels of a first plurality of said source 
devices and tri-state output channels coupled to a first common read data channel 
in said read stage (see Fig.3, Col. 10 lines 61-67 and Col. 1 1 lines 16-32). 
A first multiplexer having a first input channel coupled to said first common read 
data channel and an output channel coupled to a first operand channel of a first 
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execution unit in said first execution stage (see Fig. 3 and Col. 10 lines 1 1-60). 



Here, the tri-state network of Fig.3 performs the same function as the multiplexer, 



choosing between data being input from the register file and data bypassed from 



the EX or MEM stages. 



8. Regarding claim 2, Nakanishi has taught the data processor as set forth in claim 1 above, 
wherein said bypass circuitry further comprises a second plurality of bypass tri-state line drivers 
having input channels coupled to said first output channels of said first plurality of said source 
devices and tri-state output channels coupled to a second common read data channel in said read 
stage (see Fig.3, Col. 10 lines 61-67 and Colli lines 16-32). 

9. Regarding claim 3, Nakanishi has taught the data processor as set forth in claim 2 above, 
further comprising a first register file tri-state line driver having an input channel coupled to a 
first one of said R read ports and an output channel coupled to said first common read data 
channel in said read stage (see Fig.3, and Col. 10 Hnes 48-60). 

10. Regarding claim 4, Nakanishi has taught the data processor as set forth in claim 3 above, 
further comprising a second register file tri-state line driver having an input channel coupled to a 
second one of said R read ports and an output channel coupled to said second common read data 
channel in said read stage (see Fig.3, and Col.lO hnes 48-60). 

1 1 . Regarding claim 6, Nakanishi has taught the data processor as set forth in claim 4 above, 
further comprising a second multiplexer having a first input channel coupled to said second 
common read data channel and an output channel coupled to a second operand channel of said 
first execution unit in said first execution stage (see Fig.3 and Col. 10 hnes 1 1-60). Here, the tri- 
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state network of Fig.3 performs the same function as the multiplexer, choosing between data 
being input from the register file and data bypassed from the EX or MEM stages. 

12. Regarding claim 7, Nakanishi has taught the data processor as set forth in claim 6 above, 
wherein said bypass circuitry con5)rises a first bypass channel coupling an output channel of said 
first execution unit to a second input channel of said first multiplexer (see Fig.3 and Col. 10 lines 

1 1-60). Again, here the tri-state network of Fig, 3 performs the same function as a multiplexer, 
choosing between data being input from the register file and data bypassed from the EX or MEM 
stages. 

13. Regarding claim 8, Nakanishi has taught the data processor as set forth in claim 7 above, 
wherein said first bypass channel couples said output channel of said first execution unit to a 
second input channel of said second multiplexer (see Fig.3 and Col. 10 lines 1 1-60). Again, here 
the tri-state network of Fig.3 performs the same function as multiplexer, choosing between data 
being input from the register file and data bypassed from the EX or MEM stages. 

14. Regarding claim 9, Nakanishi has taught the data processor as set forth in claim 8 above, 
wherein said bypass circuitry further comprises a second bypass channel coupling an output 
channel of a second execution unit in said first execution stage to a third input channel of said 
first multiplexer (see Fig.3 and Col. 10 lines 1 1-60). Here, Fig.3 shows the multiple execution 
units in the execution stage that are also bypassed back through the tri-state network, which 
performs the same function as multiple multiplexers. Also, Col. 10 lines 1 1-60 has taught each 
execution unit in the EX stage allowing data to be bypassed to each of the other execution units 
in the EX stage via the tri-state network, thus creating the a multiplexed data path from a second 

execution unit to a first pverntinn unit rlnimf^H 
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15. Regarding claim 10, Nakanishi has taught the data processor as set forth in claim 9 
above, wherein said second bypass channel couples said output channel of said second execution 
unit to a third input channel of said second multiplexer (see Fig.3 and Col. 10 lines 1 1-60). Here, 
Fig. 3 shows the multiple execution units in the execution stage that are also bypassed back 
through the tri-state network, which performs the same function as multiple multiplexers. Also, 
Col. 10 lines 1 1-60 has taught each execution unit in the EX stage allowing data to be bypassed to 
each of the other execution units in the EX stage via the tri-state network, thus creating the a 
multiplexed data path from a second execution unit to a first execution unit as claimed. 

16. Regarding claim 2 1 , Nakanishi has taught the processing system of claim 1 , further 
comprising a latch (see L1-L8 of Fig.3) coupled to the output channel of the first multiplexer and 
to the first operand channel of the first execution unit (see Col 10 lines 1 1-60). 



17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



18. Claims 1 1-20 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakanishi, U.S. Patent No. 5,805,852, in further view of Ferris, III et al., U.S. Patent No. 
4,591,973 (hereinafter Ferris). 

19. Regarding claims 11, Nakanishi has taught a processing system comprising: 



Claim Rejections - 35 USC §103 



a. 



A data processor (see Fig. 1), wherein said data processor comprises: 
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I. An instruction execution pipeline con5)rising: 

i. A read stage ("MEM" stage, see Col.9 lines 13-23), 

ii. A write stage ("WB" stage, see CoL9 lines 13-23), 

iii. A first execution stage ("EX" stage, see Col.9 lines 13-23) 
conrqDrising E execution units capable of producing data results 
from data operands (see "EX" stages of 7-1 through 7-4 of Fig. 1, 
and Col. 10 lines 1-5), 

II. A register file (5 of Fig. 1) comprising a plurahty of data registers, each of 
said data registers capable of being read by said read stage of said 
instruction pipeline (see Col.9 lines 53-56) via at least one of R read ports 
of said register file (see Col.9 lines 5-9) and each of said data registers 
capable of being written by said write stage of said instruction pipeline 
(see Col.9 lines 61-64) via at least one of W write ports of said register file 
(see CoL9 hnes 5-9), 

III. Bypass circuitry capable of receiving data results from output channels of 
source devices in at least one of said write stage and said first execution 
stage, said bypass circuitry comprising: 

i. A first plurality of bypass tristate line drivers having input 

channels coupled to first output channels of a first plurality of said 
source devices and tristate output channels coupled to a first 
common read data channel in said read stage (see Fig.3, Col. 10 
lines 61-67 and Col 11 lines 16-32). 
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11. 



A first multiplexer having a first input channel coupled to said first 



common read data channel and an output channel coupled to a first 



operand channel of a first execution unit in said first execution 



stage (see Fig. 3 and Col. 10 lines 1 1-60). Here, the tri-state 



network of Fig. 3 performs the same fiinction as the multiplexer, 



choosing between data being input from the register file and data 



bypassed from the EX or MEM stages. 



b. 



A memory coupled to said data processor (1 of Fig. 1). 



20. Nakanishi has not explicitly taught a plurality of memory-mapped peripheral circuits 
coupled to said data processor for performing selected fiinctions in association with said data 
processor. 

21 . However, Ferris has taught a plurality of memory-mapped peripheral circuits coupled to a 
data processor (see Fig. 1, Col. 1 lines 43-52, and Col.3 lines 3-19) in order to decrease the burden 
on the main processor and provide greater throughput and performance (see Col. 1 lines 21-31). 
One of ordinary skill in the art would have recognized that increasing the performance of 
microprocessor systems is a primary goal of their designers. Therefore, one of ordinary skill in 
the art would have found it obvious to modify Nakanishi to include a pluraHty of memory- 
mapped peripheral circuits in order to increase the performance of the processor (see Col. 1 lines 
21-31). 

22. Regarding claim 12, Nakanishi in view of Ferris has taught the processing system as set 
forth in claim 1 1 above, wherein said bypass circuitry further comprises a second plurality of 
bypass tristate line drivers having input channels coupled to said first output chmiucls of said 
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first plurality of said source devices and tristate output channels coupled to a second common 
read data channel in said read stage (see Nakanishi, Fig. 3, Col 10 lines 61-67 and Col. 1 1 lines 
16-32). 

23. Regarding claim 13, Nakanishi in view of Ferris has taught the processing system as set 
forth in claim 12 above, further comprising a first register file tristate Une driver having an input 
channel coupled to a first one of said R read ports and an output channel coupled to said first 
common read data channel in said read stage (see Nakanishi, Fig.3, and Col. 10 lines 48-60). 

24. Regarding claim 14, Nakanishi in view of Ferris has taught the processing system as set 
forth in claim 13 above, further comprising a second register file tristate line driver having an 
input channel coupled to a second one of said R read ports and an output channel coupled to said 
second common read data channel in said read stage (see Nakanishi, Fig.3, and Col. 10 lines 48- 
60). 

25. Regarding claim 16, Nakanishi in view of Ferris has taught the processing system as set 
forth in claim 14 above, further comprising a second multiplexer having a first input channel 
coupled to said second common read data channel and an output channel coupled to a second 
operand channel of said first execution unit in said first execution stage (see Nakanishi, Fig.3 and 
Col. 10 lines 1 1-60). Here, the tri-state network of Fig.3 performs the same function as the 
multiplexer, choosing between data being input from the register file and data bypassed fi*om the 
EX or MEM stages. 

26. Regarding claim 17, Nakanishi in view of Ferris has taught the processing system as set 
forth in claim 16 above, wherein said bypass circuitry conprises a first bypass channel couphng 
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(see Nakanishi, Fig.3 and Col 10 lines 1 1-60). Again, here the tri-state network of Fig.3 
performs the same function as a multiplexer, choosing between data being input from the register 
file and data bypassed from the EX or MEM stages. 

27. Regarding claim 18, Nakanishi in view of Ferris has taught the processing system as set 
forth in claim 17 above, wherein said first bypass channel couples said output channel of said 
first execution unit to a second input channel of said second multiplexer (see Nakanishi, Fig.3 
and Col 10 lines 1 1-60). Again, here the tri-state network of Fig.3 performs the same function as 
multiplexer, choosing between data being input from the register file and data bypassed from the 
EX or MEM stages. 

28. Regarding claim 19, Nakanishi in view of Ferris has taught the processing system as set 
forth in claim 18 above, wherein said bypass circuitry further comprises a second bypass channel 
coupling an output channel of a second execution unit in said first execution stage to a third input 
channel of said first multiplexer (see Nakanishi, Fig.3 and Col. 10 lines 1 1-60). Here, Fig.3 
shows the multiple execution units in the execution stage that are also bypassed back through the 
tri-state network, which performs the same function as multiple multiplexers. Also, Col. 10 lines 

1 1-60 has taught each execution unit in the EX stage allowing data to be bypassed to each of the 
other execution units in the EX stage via the tri-state network, thus creating the a multiplexed 
data path from a second execution unit to a first execution unit as claimed. 

29. Regarding claim 20, Nakanishi in view of Ferris has taught the processing system as set 
forth in claim 19 above, wherein said second bypass channel couples said output channel of said 
second execution unit to a third input channel of said second multiplexer (see Nakanishi, Fig.3 
and Col. 10 Unes 1 1-60). Here, Fig.3 shows the multiple execution units in the execution stage 
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that are also bypassed back through the tri-state network, which performs the same function as 
multiple multiplexers. Also, Col 10 lines 1 1-60 has taught each execution unit in the EX stage 
allowing data to be bypassed to each of the other execution units in the EX stage via the tri-state 
network, thus creating the a multiplexed data path from a second execution unit to a first 
execution unit as claimed. 

30. Regarding claim 22, Nakanishi in view of Ferris has taught the processing system of 
claim 11, further comprising a latch (see Nakanishi, L1-L8 of Fig. 3) coupled to the output 
channel of the first multiplexer and to the first operand channel of the first execution unit (see 
Nakanishi, Col 10 lines 11-60). 

Response to Arguments 

3 1 . Applicant's arguments with respect to claims 1-20 have been considered but are moot in 
view of the new ground(s) of rejection. However, the Examiner would like to address the 
following arguments presented by the Applicant. 

32. On pages 1 1 and 12 of the instant apphcation, the Applicant argues, in essence: 
''Nakanishi simply recites a mechanism for using tri-state buffers to supply a particular 
data value to a specific bus, thereby providing the data value to a specific latch circuit in 
the processor of Nakanishi, Nakanishi lacks any mention of using multiplexers with the 
tri-state buffers,,. In fact, the tristate buffers of Nakanishi ensure that only one data value 
is supplied to any single bus in the processor at any particular time, so there is no actual 
need for multiplexers in the processor Nakanishi, Because of this, this portion of 
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Nakanishi fails to recite 'bypass circuitry ' that includes both a 'plurality of bypass 
tristate line drivers ' and a 'multiplexer ' as recited in claim 7." 

33. The Examiner would like to point out that the function of the tri-state buffer network of 
the Nakanishi reference that the Apphcant states, specifically that they ''ensure that only one 
data value is supplied to any single bus in the processor at any particular time'', is the definition 
of the function of a multiplexer. For example, the textbook Computer Organization & Design: 
The Hardware/Software Interface by Patterson and Hennessy defines the function of a 
multiplexer as selecting one of its plurality of inputs to be appUed to its output (see p.B-9). 
Because the claim in question (claim 1) does not state any physical relationship between the 
"plurality of bypass tristate line drivers" and the "first multiplexer", Nakanishi has taught both a 
plurality of bypass tristate line drivers as well as the first multiplexer, as the first multiplexer in 
Nakanishi consists of a bypass network constructed of tristate drivers (see above paragraph 7). 

34. Furthermore, the Examiner would like to point out that generally muhiplexers are 
constructed using a network of tristate drivers. For example, see Acampora, U.S. Patent No. 
4,982,283, which shows that preferably multiplexers are constructed using networks of tristate 
buffers (see Col.6 lines 56-66). This further supports the teaching of Nakanishi in showing that 
not only does the bypass network of tristate line drivers perform the same function as a 
multiplexer, it is also constructed in the manner multiplexers are generally constructed. 
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Conclusion 



35. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL, See MPEP § 706.07(a). 
Applicant is reminded of the extension of time pohcy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi*om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

36. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Applicant is reminded that in amending in response to a rejection of claims, the 
patentable novelty must be clearly shown in view of the state of the art disclosed by the 
references cited and the objections made. Applicant must also show how the amendments avoid 
such references and objections. See 37 CFR § 1 . 1 1 1(c). 

37. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Barry J. O'Brien whose telephone number is (703) 305-5864. 
The examiner can normally be reached on Mon.-Fri. 6:30am-4:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (703) 305-9712. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
38. Information regarding the status of an appUcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Barry J. O'Brien 
Examiner 
Art Unit 2183 

BJO 

4/23/2004 




